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1 1 

itS** 4 5mma±-e, -ofiO®^.^ £t±®/K6£ o— t) 0 

Hj&*1 2 ^ mJUJLTt L < t±^ <9 Offl^MMSR t5 ? 2 1 mft±-C*ot, M*&£t5 ? 0. In 

m^RMS^5 n mf, *ffiffl£7^0. 1 n m^RMS ^ 5 0 0 0 nm-C*4:tt#* 

[»*«2] 

Ht) s 5 ^ mJSJITfc L < &K<0 ©ffl$*SR^5 0 mJaitiot, M*1£t^0. 1 n m 
^RMS^O. 5nmt\ III^ s 0. 1 nm^RMS^2 nm-e*iCfctWltf 

2 JfiLL <fc Ztfg/J^fc *> -?&&M<DR *) & i> WWK&WiZ-tfc t£<D 

^£<*>?SS$ H Hmri s l 2 p mJiJlT (Hm^ 1 5 0 0 0 n m) "C\Mffi$^0 
. 1 nragRMS^5nmt\ lliJ^O. 1 n ms£ R M S ^ 5 0 0 0 n mX*$> h Z. t 

[f»^4] 

SHOffc^ttHmrt* 5 // m^T (H 1 5 0 0 0 n m) T% *M*I$t5 s 0. 
1 nm^RMS^O. 5nmt% |It^ ? 0. 1 nm^RMS^2 nmt*j:^# 

[»3fc3C5] 

0. lmm&iZfflfe&*Jeic>xmfeLtzmi*imZlSb'Z>& (TTV) 0 ^ mJKlT-C* 
ISM 1 ~ 4 <aWft*»fcK* <*>S*tW#*#*#o 
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HA* 
[0 0 0 1 ] 

[ 0 0 0 2 ] 

[WttUtlK 1 1 SB^f^HWO 99/23693 
[0 0 0 31 

[#I«K 2 1 mm 2 0 0 0 - 2 2 2 1 2 1 0 - 1 8 3 4 4 6f) 

[0 0 0 4] 

[#lt^cm 3 J #H 2 0 0 0 - 1 2 9 0 0 1 0- 1 7 1 2 7 6f) 

[ 0 0 0 51 

m&WFXMl] 5t## r^-f K7^f KVPEi:J;^)?IGaN^ B B H ^SJ *^Hf 
ffciHs^fra^tfS vol. J 8 1 - C - I I , No. 1, P58-64 ( 1 9 9 8^ 
IB) 
[0 0 0 6] 

[##!1 : ^tifc2l Kensaku Motoki, Takuj i Okahisa, Naoki Matsumoto, Masato Mats 
ushima, Hiroya Kimura, Hitoshi Kasai, Kikurou Takemoto, Koj i Uematsu, Tetsuya 
Hirano.Masahiro Nakayama, Seiji Nakahata, Masaki Ueno, Daijirou Hara, Yoshi 
naoKumagai, Akinori Koukitu and Hisashi Seki, "Preparation of LargeFreestand 
ing GaN Subsrates by Hydride Vapor Phase Epitaxy Using GaAs as a Start ingSub 
strate", Jpn. J. Appl. Phys. vol. 40(2001) ppL140-143. 
[0 0 0 71 

] #§B 2 0 0 1 - 1 0 2 3 0 7 1 l- 2 7 3 8 8 2f) 

[0 0 0 81 

im^m 5 ] mm 2002-230925 (2002^8^80 mm) 

[ 0 0 0 9 1 

imttffi. 6] #Pifl 0 - 1 6 6 2 5 9 (#M¥ 8 - 3 3 2 1 2 0f) 
[0010] 

[#fltti3] J. A.Bardwell, J.B.Webb, H. Tang, J. Fraser and S. Moisa, "Ult 
raviolet photoenhanced wet etching of GaN in K2S208solution", J. Appl. Phys. 
vo.89, No. 7, p4142-4149(2001) 
[0 0 1 11 

[ftlHtlK 7] §12 0 0 2 -3 5 6 3 9 8 (#M 2001-166904) 
[0012] 

[3¥mi¥JCffl. 4 ] J.L.Weyher, S.Muller, I. Grzegoryand S.Porowski, " Chemical po 
lishing ofbulk and epitaxial GaN" , Journal of Crystal Growthl82 (1997) 17-22 
[0 0 131 

ffeLED, ffeLD©SftLT(±t7 7^ J T^ H B B ^lv^^ fOlCGaNl 

<DAl\Z nlplo I n G a N^G a NOf v>itM§*Tf A>fXt LTv>5 0 t7r 
4 ^mfaltA^^-V&Z LffeLEDWlSh LtOgv>^IUSo L^Lt77^ 

©±C*lt©n-G a NJt*f*»tT_tififcn***W:»t* v^*iifcfc*o 
[0 0 14] 

«W*W»:*iC>TWv»L»Hl3&**v»OW y T^Otjn (9 flj L«W^^*f y^^Ciot 
is 19 -enjoin* h*±tf. "J«:TtfTV»-6 0 ifc, t7T^I«tGaNl 
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I n G a N^OffeMWitJ: Ltx tTH t pm*>Wfl-t?ab* G a NijMSH^tK^ 
[0 0 15] 

iSttLtiliitf^*itv^c?)lit77^ti^ S i CSS, GaAsIS, X 

tr * ztix^&o *<dzzx - e^w-cojea ^ § -r a? r^ B a H 

jb ^fijai-f * -c&mmmm zm^tz*), * s v> & & a ^ * ? * fcft *t is 

B B aS^lfiHI>7f7^RS (E L ; Epitaxial Lateral Overgrowth) Srfflv^T 
lt«^«fl*iaot^4„ tirJil-S^^rah 2liELOfei:ov>r^tv^ 
&o ELOIiG a N^IIMftt^o ^ i: liTl ^v> 0 ^iSOfft-C 

[0 0 16] 

MSt^^t1±^< 7 7-ty h*ili#LfcSSjft£$*"7T-fey h 
[0 0 17] 

(CMP : Chemical Mechanical Polishing) tffffrtiZo G a A s t 
& CMP(iRTfE-C£>£ 0 M B B B*^^i-^^ffl^^^^pp^^^'Cv^^f 3 -eab-5»o Lt> 
Lt77^t^Ga N Kov»T (± CMP {i^nJWi t Sfc>ftT £ fc„ 
[0018] 

^»xiK6t±*7T-f ^ow*t-^v»r%o*-C'fk^w««wflf« (cmp) zmmLx 

v > & o L j&» L 1 tfJ «o ±te K & £ Id 0 a p {z o v> r ti T ;v 77 V 1£v#$t t $> Z> tz tt « K $ 
Jitv^o GaN (0 0 0 1 ) I<OCMP(:ov^(Oti[i, fcfcxtf, ##lr^tiU "C 
N a OH ifcttKOHftfttttofctt***** 1 , iln B n RIS H B H G a N LTfiCMP"C# 

[0 0 19] 
[0 0 2 0] 

[H^o H^] 

[ftWtfTOft L £ n b~? 2> WkM] 
[0 0 2 1 ] 

jA^^-Ci -Sfitt-C^^o M%UioTjS9 75 ? , 5 0 mmlf (2-Y>^#) Wli 
G a N#IS H B B ^«(±*/iiS^^-^^PJoTv^v^ #fflKAfi5 OmmitS (2-f 

5kltm?-?*sH xm&n&fot LxmLX^&o L5&»L*Ko¥ffl14 J $>S , K 
X^ttzlzm&XZ 2>G a N7x/Mi^i/> 0 G a Nli'fb^ t W^3e'Cfl!< riftv»i fc, A 
GaN tt^it ( (0001) ffit (000-1) ®) HM*ti<Kfftt7& t * JikKi 
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[0 0 2 2] 

G aNli8Wt*4*i9, S i ?j^n^G a A s *^ .x/n UMl Mi> $>&o S • *M<£> 
[0 0 2 3] 

G aNIi^SMt*!) c»03i«)C3EI*tlS;tt*«xTV»4o ^§v^G a NigH***: 
^OtGaAs (111) *ilSft«:*«tKL-C, ^Oli:7f 7)^-A*-^n-^St 
yr-t-y hft^ffflLTG a NOi|MSg&j£g$-£* J: o i:4otv»4 c LT G a A s 
<oi£!Sif B *«£l£*LTG aNOliUht^c -£ tU±*M JlottKA 1 !* •} S *) <> 
*|v»tO-e*4o G a A s i: G a N-Clift? • ilSiftl* 5 * 0 , G a A s 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

t±&ofc&£ 0 CCfliTTV (Total Thickness Variation) tv^f^f% TTV 
(±*.x/Ntf>tf-®£^* ? * LfcJRSS-e, fi^Ofed— ^HOlfliS*:— jeWHirfctcjlll 

•C(id = 0. lmmO|&^^^^-Coa;$*iB!l5c-r*ii:^i-*o f L"Cf^ft* 
[0 0 2 7] 

$ bKi> 9— o{±®ffiJg<7)P^M"C^)^o frl^?7-l (MM) fcU 3££{±^®£ffi 
[»l*iifet4fcAO¥a] 
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[0 0 2 8] 

S^C*. i/hAi 5, tit^o T ^ v^f til: LT ^ $ ©f liOf M H 1 2 ^ mBIT 

-C^Cl-CiiS^:*. M'h&^X^T&^&o /;Ulf2oogt*Tl« T2, T3-, 
ffi/KftKK K2. K3, -^StlMO^kiS. -S-0*£\ g/h^^fSCf 

[0 0 2 9] 

OCT 1 fitfOt (13 6 (1) (DXn^K^O) "C&So 4 5 mm 

H= 5 ^ mKJtL-C, i^S(4R=5 0miv>^fC*l)o 
[0 0 3 0] 

tzfrh-m.Kn xn^§tmx 

(1) Hm^ 12/im, (4 5mm^I^) R ^ 2 1 m 

(2) Hm^5/<m 1 (4 5mm^« R ^ 5 0 m 

2 ft mMHm^ 5 /< m t Pl^fiR 0 O&K i o &v^t;£-e&So 
[0 0 3 1 ] 

So ^^^-h^^^^tiT^IE^BcoiI^ji^, «/h*75 ? &S3£*a<^*t£-k&So ^ 

So ilOCHooiMKK K2, K3trooS*jSTl, T 2 £ o J; ^ &*g$| 

« 4Mlro#^*Sgi:f o i: J: ^ 45 0 Tl 

, K2, T 2 ^Ri9(7)£h^h-r-2)Ml9 75 s Ho#fti-^c7)-e^^^ib, -IE*) <DWfa<<Zifc 
gcLT, ^W^HT^oT^ « s M*#gR»4Cot/>S< *-6 0 3 1 K 

**<^"C|BICR«9#S$HU«-L-Cia^gtt9^0 1 h&S 0 rtftf»<bH^ 1 2,«m&C*tL 
X, R> 2 . 3mt*5U 5 ^ mCif LT, R > 5 . 6m^j:5o 
[0 0 3 2] 

£v>M (60g/cm 2 JSLT. P^60g/cm2 ; WTMit^) ^trffiSfS ( 

*T^^^^v^x;nJ:^oT^<o — ffi.RVX'&Zitf, HiR 0 X*$>Z> -9 

-Cab So 

[0 0 3 3] 

RMS0. 5 nmttTl:t4o 3cM$OTRIiRMS 0. InmttS (0. Inm^ 
RMS^5nm, ff^UliO. 1 nm^RMS ^ 0 . 5nm) 0 iniiflftlf©^ 
/M»<b < S|5S#-C*So HI CRMS t x ^ y t ;V^If<7)t 7 * D y - t OPIi ^ 
^-To G aN7X/^RMS^^ < & HZ Z^\£&iV>*y * uZ?-i±J&{tt 

So ifc, n<xm^(oxG aN^^mnmmm^^x^^^mmm^h^ 
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[0 0 3 4 ] 

^^cOg5l^ H B H ^btJ#2»^^^^M±. SM?#RMS 5 0 0 0 nrntlTtn 
o SEMSOT&tiO. 1 nmtWo £ft(i£«58JfclS#-C*So 0. lnm^RMS 
^ 5 0 0 0 nm-e&£ 0 EI 1 1 Kgrf-J: 9 fc, S®fi§RMS^^»H^ G a N^x. 

[0 0 3 5] 

(TTV) #10//mflT-e*^«l:9(:t4o 

Hi 9 \z ioT-»Rl) Wz-^OK*) ^ft$#iRt-iaL/;^i:> ->x/N^igD 

^FG^DttSo ^^ft^SRt-fftLTV^SO-^-e*!.^?), OF=OM= 
0G = Rt*5, D = FG = 2Rs i n©"C£>S 0 -i-"*) H liMNt*4 

[0 0 3 6] 

H = R-Rc o s © = D 2 /8R 

^ ^^i^-e^fUf D = 5 0 mmX"$>2>frh, R = 2 6 mO t § \Z , H = 1 2 ^ m i: * 
t$*SR = 6 2mOt|C, H-5/imtW„ 
[0 0 3 7] 

*OtNfr^tt^gtiifol/3MK*&o R^^EI (HI 0) KfcSfc, *ft«po^- 
[0 0 3 8] 

ifc, (1) coi9&R<9) *>»£\ 12 K^-T J; n Ci$^R^ 

[0 0 3 9] 

H«^£ (WxffGaAs) <^±K jiviiJ&g$-£Tfpo fc G a NiM^S S&SUiS •) rt s 

^2 6m (2r/ftmi6H^12 J «m) i t *o it ^ if R 

^6 0m ("t>*|gH^5^m) ^tt?§* 0 
[0 0 4 0] 

G a N liiW < tlv^tv D zizs ft —s*<i Y\ T>mj-, ^ -Y^E > YW&*m ^tz$t 

mMmmtiftxit%fr%frm¥-mm&±.&h%^ 0 GaNW««isa (cmp) t± 

*o fUSoUd*****, ilc0lftl)*»^^, AlGaN, A 1 N, I n N^K 
[0 0 4 1 ] 

X\ f©«t ^j;iH^^ 0 JP$/n'7 7 ^ T T V li 1 0 j« mJilTitSOt">XAO±i: 

mtE# 2003-3064266 



#K 2003-281647 ^- v : 6/ 

[0 0 4 2] 

fctfD&fll&L-r^&^o 04 <7)<t -) fcMK «fc oTG aN^x 

[0 0 4 3 ] 

[0 0 4 4] 

Ii60g/cm 2 £kT<Di&ffiMXft do o| ? J./N?r±T<75^<7)^^A^> 

# $ x.# tt-f * j-^^g s ego tz 1 1 mmm i-+z 0 a tjs* t ±5£tt<z>ni 

[0 0 4 5] 

±^t3 hTSt4 ^M^fo]^ L< f±E^[6]£HIfSi-^>- t £«t ot'JXAMil? 

Ji£3g3 (±J±7j££Htso-<?i±& < s^£5l§±ra^*nxTv^ 0 /i^>>^2 (is 

[0 0 4 6 ] 

HI6f±M t 9^&&G a N^^/NOfflOT^tiT^ < ttT-^/j^-to ^*MiH6 (1) <7M 
•C, ±tStiS4Ltv^^ TtS^ifiiLTv^F, )Vi)mhtiZ>o 6 (2 

&fc[H6 (3) o <£ 7 KiiEWSSM ^CiiiTTS^'J >^<7)^pJteg|S^-7 

„ A 1 )iWoTi5i{o £ «b£jpX3&*Jttr ti6 (4) Oi^lWfffll^v^* 

[0 0 4 7] 

mm mm) t^illil«0t3b^o *<DJ:7fc«1I*±*r*^4vv#*i/^::JBE 
[0 0 4 8] 

SiftOf >7*1/- h 2 2, fV7*U- h 2 2 OffiMM^nfi^^ 9 -T Vi'-t/l'^ 2 3 
Zft-f&o TZ/-? V- Y 2 2 (±#IJico*v>R|K-C^^^Ii^<7)aL7 ! C2 5 > IU 

2 5 t:^x^2 &A*i£o hi»mttftot-oOf , /7*l'- h £ n1H<E>iI L5t 

[0 0 4 9 ] 
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»ft*£n s> -f>^-tw*n i x\ ±5cfi*n u-c. T^S^n do^iijg-eiil 
i;t-^toi;^c-rv^„ ±.fc&tTfcmiiKWX&}iz®tfcz-£2>z t i>x&, mJj&) 

i t-r^t, *ftteffi-c*fLtf s + 2 p = i-e**o x>7°u- Y<D'MmM&n c 
(i, sns + ini= (s+i) ci c izx-oX^-lLhtL, t y?v- hco^imM&n 1 1± 
pnt = in i cio T&t & G tzfrbn u , nd, n s , n i £P£ni~-2> c: ticiot 

[0 0 5 0] 

MS*ii:t±±3S«3 0*ll2 6 iz?\±t) F *»3&»*»o T*5 fx^fEo i Jii L^: 2 
[0 0 5 1 ] 

ffl^W (tt_h«TM) fcov»Ttt, M<«rt«. ¥fflft*±»f*fc#fcffc#ft«*» 
AtW*V21ti* 'J ^ A (K0H + K 2 S 2 Os ) l^$9*fflv\ fjicjini 
[0 0 5 2 ] 

Wmffi. 2M KOH (TfcBMfc* V * A) 

0. 5M K2S2O8 WtV2l»*'J 1 ?A) 
#f£*t 3D>f ^ v >j # 50nm~450nm 

(»*W»»w*3t^)JKg 2 0 0 n m <j> ) 
mmitM Sg2 5 4mmO*i (Hg) y > -f 

1 0 mW/c m 2 

[0 0 5 3] 

^*^V2M* 'J * A{±$Ht#Jfc LX%\hfitzttPtX~h2>o 9n&<D£n CGaNIi 

RMS^O. SnmtfSCt #*"C § -5 0 
[0 0 5 4 ] 

ft i Lv^Uff^RMS^ 5 n mtzt^^j Zti>$>n , RM S £ 5 n m 

VkTt-fZ X n lZ-rtH£ X^ 0 RMS &fflfflir2> iZitziu 4 y )Vis "J #C9f£# (^ = 5 0 
nm~- 4 5 0 nm) «x.& 0 3 n -f v U * ^JfeSri*®^ fcflfMJ£t±j£v>5&*igifiJ£ 

ti^o WiotRMS^O. 5nmtt5:U J t^o a n 4 Vfr v 'J * tziftz 
tizt/vt*mmzti%^?zit>, ^r<DX 9 ^^PrfM^ti-ei ttfr^tzo 

mmm 1 ] 

[0 0 5 5 ] 

2 -f ^ COG a 9-* J^St^I"**:*^ HfGaNM B B H ^XA ( 

[0 0 5 6] 

#FS*t : 3>*-/<>f k (gc) , 

wmm m-$m H^m (# 8 o o ) , 

«-^|5g6 (# 2 5 0 0) , 
f£H|£|5g 2 ^ m (# 6 0 0 0) . 

^14^ 7'J- 

tbfiE#2 003-3064266 
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! 3 8 0 mm <j> 

T^lg I ftft 3 8 0 mm f 
mm0kft : 5£«fcHH£& 20~60rpm 
ic^^-VHI$Si5c 10-30rpm 
ffltfl^l : 5 0 0 cc/^ (ffi?S) 
Wfi : 30~60g/cm 2 

mmmm: *-awro. 3 M m/ft, 
m~&mo. 05^ m/5K 

filH&PgrO. 0 2 ^ va/ft 
flf»ft : Total 6 0 - 8 0 ft m 
[ 0 0 5 7] 

&^Str&4*:i6-C&4o 
[0 0 5 8] 

mmU : ^n^ ^;Vv«; *sp*&3Kg 0. 2^m 

KOH + K2 S2 Os + 2 5 4 n m7jtH ( H g ) 9 > zf<D%: 

K : 

mm&ft : jeasnnest 2o-60r P m 

1 0 ~ 3 0 r p m 

mm#&&*. : iooocc 

[ 0 0 5 9] 

fHt-Ci/^^^f GaN^x^ (tp) it— ffi.%.*)X\ K*) <D R= 1 0 

0m, S (Ga) I, S (N) M t & CAFM^i^ ?U/E"C 1 0 ju mX 1 0 ju m n ^gJ^-C 
WfflJK R M S 0 . 3nm-0. 5nmt*ot 0 Sffi01ft$^57*li (0. 1 mm^ 
ffl5£) TTV=3. 5^m-C*ofc 0 I^tfl, 5 F»-C&&fc*.X'vC*>&o 
[0 0 6 0] 

Sfc, IWUfKC? LTT*lf:2 -Y >f"G aN*J^ (Z,) tt, — *) < 11 1 0 

©i^tt!tSfK0S:4o#, R H (Warp) Mt2jum-C*ofco l(Ga)EI 
(N) ®fcU:AFMI^TM 0//mXl 0 ^ m D flit^MfflJ^ R M S t5 s 0 . 2 nm-0 
. 4nmt*ofc 0 TTV(i3. l^mt?*ofc, 
IH1®<7)W^|^H^] 
[0 0 6 1 ] 

[mi] a-ft^ru^A (g a n) JMg&*j^K*3v*T^ffijfi$ (rms) **v»tt 

TTV^KtSt, fo^xAOlCxt^ + ytiViS^-^fcGaN, InG 

[H2] a-ffc^'J * A (GaN) #-^0 B B ^x./N^i3V^-rR<9^/h$ < 4 4 . GaN 

(±^^^(7)^*9 (R) t^SLfctWt, Mttfi^^x-^oJi^X? 

*^>VZ%i<D$:%* 0 «r^-To ilfilS^At?**), T l&J 4 „ 

[0 3 I mitlfWl* (GaN) m^ H B H '7X.7NHi3V^TS'9 75 s /h$ < 44 fc, GaN 
7x^<7)^ y v 9 5&&.&i>fr£ < 4 4 i t ^^t7*7 7„ HMHli7X/^Sl) 
(R) t^Lt^f, «#li9x/>c^^»if^to 

[HI 5] *»i»OttflfgK«v>TG a N->i^i:#E**»»tf , ±5e«*3l±tfr 
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[@6] ^f^Offiffl^lljo^TG a N^^l#fft>£gHt-f\ ±5efg&3l±&fT 
ffil, (2) f±±.dif|5/NtTo^f h ;M ? jijiJfbtiT— ^^St-^oTv^^^^-tif 
tz i><OCDmmM, (4) (±±<7)ifig|S^^ < ^ 0 TOlf ^ ^ < ^oTR 0 <7)^v^ i d 

[13 7] m^Mm^-r^f-yy^~ h^t:E^*l>G aN^^UftT^tt 

m 0 

[@1 0] $>Z>m%±.l~. miz&T K T2, m'l\*K 1. K2, K 3 ^^^.K 19 75 s 

[Ull] mtif')^^ (GaN) j£|£,f H ^/^c&^-C«®coffiJ^;*;§ < t 
, ^jr./A^®<7)/N°--r ^ ^;viiHi^:^^t^77o $l*lilli«SffiS£ RM S 
(^m) "CSILfc tO-C> liliG a N7x;\0/N-f ^^S^^fo 
[ff-^-Ol^] 
[0 0 6 2 ] 

2 GaN7X/^ 

3 _h^# 

4 TteSI 

7 flfS* 

8 11$ 
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